
| USBORNE GUIDE TO— ^-| 

COMPUTER 
Is&GAMES 

How they work and how to win 


Usborne Hayes Electronics 












USBORNE GUIDE TO 

COMPUTER 

#GAMES 

Ian Graham 
Edited by Lisa Watts 



This book was designed by Round Designs and Roger Priddy and illustrated 
by Graham Smith, Graham Round, Ian Stephen and Tony Morris. 

Thanks to Simon Lowe for arcade games playingtips. 

The names of the games in this book are registered trade marks. The 
book has been produced independently of the games manufacturers and 
the winning strategies for the games have been devised by our own experts. 









Computer and video games 

This book is about Space Invaders, Asteroids, Pac-man and all the other 
video, TV and electronic games that are available today All these games 
have one thing m common - they have asmall computer inside them which 
makes them work. 

A computer can be used to do anything from controlling the path of asatellite, 
or working out a weather forecast, to playing a game. This book explamshow 
a computer on a single chip of silicon can play a game, and how it can lightup 
the game display or make pictures on a TV screen. You can find out, too, how 
computers play chess and how you can learn to write your own games to play 
on a microcomputer 

Throughout the book there are lots of tips to help you beat the computer at 
some well-known games, and at the end ofthe book there is a list of computer 
words with short explanations, and suggestions for other books to read about 
computers. 
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Electronic games 

Each of these electronic games 
contains a tiny computer on a silicon 
chip, like those shown at the bottom of 
the page. The computer createaand 
controls all the effectsofthe game. It 
can pick a series of numbers for you to 
guess, or a sequence of notes to copy, 
and can control the invading aliens in a 
space game. 





player’s controls, processes them and 
sends them on to the display. You will 
find out how the chip does all these 
things as you read through this book. 














ASTEROIDS 


of this game is to gain 
,ts by destroying asteroids and 
ig saucers by firing,from your 
_,_ace.ship. Destroying the small 
ilramg saucers grve^jbf the most 
points. A goodplaying strategy is|j| 
clear the screen of all calorie 
asteroid (if you destroy them all, a , 
complete new set appears), then 
wait far the small flymg saucer 


The large {saucer fires atrfflidom, 

E e small one can aim afydii, sp 
you are waiting for it, keep 
thrust Ifyoustay||Ofithe 
saucer will aim to fat you as soon as 
it appears and the higher your 
score, the more accurate it^fe' 
becomes. 

A tip from the game 

number of objects that can appear 
on the screen at one time , iy' 
rocks, 1 saucer 2 saucer bullets, 
your ship and 4 of your bullets). If 
you have brokenmp lofcPflarge. •. 
rocks and are getting-dase to this 
number of obj ects, unusual things- 
can happen on the screen. For 
instance, you can destroy a large 
rock with one bullet. 


How to beat the games 

The better you get at arcade games, the 
longer the games last and the less money 
you spend. Before you play a new game, 
watch other players and get to know the 
game. Try and develop a plan, or strategy, 
for beating the computer. There are lots of 
tips from experts to help you in this book. 

The game created by the computer is 
always the same and once you get to know 
it you will probably recognize the pattern. 
Most games have special sequences 
which start at certain scores. The arcade 
operator can decide the score at which 
the sequences start, and also how many 
“lives” you get, so try playing the game on 
various machines to see if it is different. 


How arcade games work 

Arcade games have much larger, 
more powerful computers than hand¬ 
held electronic games, so the games 
are more eliciting and complex 















How a computer plays games 


Player's controls 

Electrical messages from 
the player’s controls telling 
the computer to “fire a 

energizer” gofirsttothe 
central processing unit and 
are then sent on to the 
display. 


The picture on these two pages shows what is happening inside 
the computer when you are playing a game. There are three 
main parts m the computer the central processing unit (CPU)’ 
where all the work is done, the permanent memory where the 
rules of the game are stored and the temporary memory where 
information is stored during the game. 

Central processing unit 

This is the control centre of the computer. 

At the start of the game it receives all the 
information about the game from the 
permanent memory, and sends it on to the 
display. Then, during the game, it 
processes the messages from the player's 

information in the memories and sends 
them on to the display. 




Temporary memory 

During the game, information 
from the central processing 
unit about the player’s moves, 
the score and how many “lives” 
the player has left, are stored 
in here. In computer language 
the temporary memory is 
called RAM which stands for 
Random Access Memory. 
After the game, all the 
information in RAM is wiped 


; those shown here. The instructions in 
the ROM memory will be different, 
though, as a computer built to guide a 
satellite or work out financial calculations, 
for instance, will need different 
information from a computer for playing a 


MISSILE 

COMMAND 


In this game you control three 
missile bases andhave to defend 
cities from aerial attack You gam 
'points for destroying the attackers 
andfbr the number of missiles and 
citiesfy&u have left at the ehdof 
ea§h Phase ofthe game 
At the beginning of the game try. 
and destroy as many as possijglgtof 
ibefirst wave of attack missiles with 

rofthet 


During fiieg 
JjadiHgpfonr bases ffaljyour 
uses are destroyed you will have 
no missiles left to defend the cities 
To keep the game ai MB iatt, 
you must have one city intact at the 
end of eac^ pbSse of the game 
-^^MBitime you score a certain 
number o| points (jpagUy 10 000) 
you are given a bonus city Expert 
players fry to win a city towards the 
end of a phase so theytdo not have to 
defend it throughout the attack 
WM the bombers appear, try to 
ftUhembefofdthey can droptheir 
bombs on fdf and attack enemy 
missiles before they catrsplit and 
become doubly dangerous. With 

where the paths of two 

"1 crosSaaddestroy 
both with the same fire Use up 
the missiles fropr the fend bases 
then you need no longer 
defend them Do^ffimmorecities 
than you need to keep'the game 
going. You wiH have extra work 
defending them. 












How a computer works 


A computer consists of intricate sets of minute electrical circuits engraved on 
tiny chips of silicon. The circuits are pulsing with thousands of tmy currents of 
electricity. 
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This picture shows one of the circuits on a 
chip, enlarged many times. Each part of 
the computer has different circuits to 
produce and control different patterns of 


The circuits for the different parts of the 
computer may be im different chips, or 
they may all be conttained in a single chip 
called a microprocessor. You can find out 
how a chip is made <on pages 34-35. 


* A code based on the two digits 



More powerful computers, like the ones in 
arcade games, have lots of different chips. 
For instance, there are ROM chips and 
RAM chips and other chips to translate the 
messages coming into the computer into 
binary code. All the chips are connected 
together on a printed circuit board, with a 
large microprocessor chip to control them 
all. 


A computer with lots of chips has far 
more processing power and memory 
space than a single chip computer. The 
size of the memory is measured by the 
number of bytes it can store. Most hand¬ 
held games have a memory of about 2,000 
bytes (that is enough for about 2,000 
pieces of information). An arcade game 
has about 32,000 bytes of memory. 11 
























How the computer knows 
what to do 

The instructions telling a computer what to do are 
called a program * and they are stored in 
computer’s memory. There are two ways of giving 
a computer its program, it can be builtinto 
the computer when it is made, orputmto 
the computer each time you use it. 

Computers with built-in programs 
can do only the tasks for which they 
arc made. They are called dedicated 
computers. Computers which canbe 
given different instructions each time 
you use them are called 



•Usually spelt like this is 



▲ A microcomputer, like this one, 
programmable computer. You cat 
program it to play a game, or draw 
pictures, work out complicated 
calculations, or whatever you like. Yc 
plug it into a TV, then program it by . 
typing instructions on the keyboard. 
You can find out more about playing 
games on a microcomputer on 
pages 24-27. 


PAC-MAN 


There are lots of different versions 
of this game in which you guide the 
Pac-man round the maze, eating 
dots, fruits and energizers while 
being chased by monsters. 


Sacs® 


ss of 


experts gain seta 
over 300,000, The trick is toe, 
mdny dots and fruits as possible ar^ 
save the energizers until the best 
moment for eating the monsters, As 
in other games, leave one dot or 
energizer on the screen until you 
want a new set to appear 
“Try and avoid the paths with 
energizers until you are ready to 
attack the monsters. Until then, on 
eat an energizer m an emergency if 
several monsters are'gjsstng in on 

Before you use the emergency 
exits at the sides of the maze, makd 
sure the other side eHhe maze is 
clear. There may be a monster 
lurking there ready to eat you. | 

as you re-enter the maze. 




program is stored in RAM. Each time you 
put a different program into the computer, 
the positions of the switches in the RAM 
circuits are changed to produce different 


which you 
try to colour in the screen wM yoijf 
drawing head, while being 
attacked by the Qix, Sparxand 
Fuses. 

Start the game well away from tfe 
Qix and keep afr eye on the Fuses 
which chase you along unfinished 
lines Bo not let them touch your 
drawing head. 

Try and draw a network of open 
ended boxes to trap the Qix m If 
you manage to lure it into a box, 
quickly seal it up with another line, 
then switch to fast drawandtryand 
fill m as much of the screen as 
possible Ifyoufi'Ilieover7S%ofthe 
screen you win a new game. 
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Lighting up the display 

These two pages show how the JhH 
^computer lights up the display in a m 

hand-held game. There are two 
(different ways of creating the display 
Ipne way Uses a fluorescent tube 
(Which works on the same principles as 
ja neon light The other uses liquid •. 

jbrystal which turns black when an • li wM| 

llectric current passes through it ItiS iSBm 
feasier to make detailed pictures with MSrB 


charge of electricity. When Characters one after 
a charge is sent to one of the another, it looks as though 
characters, current flows they are marching down th< 

between it and the mesh, : screen, 
lighting the, gas in between. 


Liquid crystal display 


The shapes of all the characters are 
etched on two pieces of glass in a way that 
makes them able to conduct electricity. 
The pieces of glass are sandwiched 
together with the transparent liquid 
crystal between them and a metal foil 
reflector behind them. 


■ Fluorescent tube 


Characters 

1 1 


IIBII Characters 

I mv\\ niWLJf pla 

The characters are made of BjlA 1 ' AydL ' - 

I a material which conducts 

electricity and above them 

H; there is a fine metal mesh. 


1 .. 1 







BATTLEZONE 


Try to approach an enemy tank 
I froiyflhe side or the back, so it 
I cannot shoot at you. Then, when you 
| get close, turn to face it, line it up in 
I yoursights and fire before it turns to 
I shoot at you M&u miss or are too 
I slow, quickly escape by moving out 
I ofthe enemy's line offire Youcan 
1 thenmovearoundtheenemyand. 1 
insBgija another side. Use your 
I radar screen to judge your position 
I andmanoeuvre until the dot 
I representing the enemy is almost 
I touching the angle which 
I represents your field 1 ofyjsion 
When a supertank appears, use 
I the same tactics to destroy it, Then 
I wait safely behind an obstacle for a 
I missile or flying-saucer. The cubes 
are useful objects to hide behindas 
youcanfireoverthem’^to|J*i ? 
exposing yourself to. danger. 

The missiles will fly straight at 
yoipbufthey are difficult to tnffsado 
not shoot them unfiMiey are quite 
close The Saucers are much easier 
to hit, but do not chase them as you 
will be open to attack from enemy 




























How a TV game works 


Inside a games cartridge 


TV games 

A TV game is a computer which 
can make pictures foragamean. 
an ordinary TV screen. All the 
information for making the 
pictures and play ing the games is 
in the computer's ROM memory. 
Most TV games have games 
programs in ROM cartridges 
which you plugintiiift 
compute:. 

















Putting the game on the screen 




i instruction from the computer 
controls the colour of a square group of 
dots called a pixel (short for picture 
element), so all the dots in one pixel are 
the same colour. 

Picture duality 



FROGGER 


CRAMBLE 

a spaceship commander on 
ssion over enemy territory 
Your aim is to destroy the rbfeot at 
the end oithe maze and win a new 






























Making sound effects 

Uxfe instructions for makfjig th@saun4 
computer’s memory JDtaafiga« 



High sounds make: . 
the air and lower sounds make slower 
movements. To make sounds like this the 

computer has to make movements in the 
air using a loudspeaker. The rate of 
movement is called frequency. Simple 


have only or.e frequency, 
are easy to make using the pulses of 
computer code. With the more 
complicated sounds the computer code 
has to be translated into a single cu 



To make simple sounds, streams of pulses pulse to no-pulse makes the discs vibrate, 
and no-pulses are sent from the The vibrating discs make the air round 

computer's memory to an electrostatic them move, setting up a sound wave, 

loudspeaker. This consists of two flat Different patterns of pulses produce 

discs stuck together. Each pulse is a small vibrations of different frequencies, and sc 
current of electricity and the change from produce different sounds. 





























Talking games 

There are lots of games which can 
“speak" to yew, Jtat it is not yet possible 
to build a game which can understand 
spoken words It is very difficult for a 
computerto understand the human 
voice as everyone speaks slightly 
differently/ A very large computer, 
though, which has lots 
of memory, can be programmed 
to understanda few words. 

Computers which can 
talk have all the words 
they can speak stored 
in binary code in their 
memories. Below you 
can find out how this works. 


How a computer stores 
sounds 

There are several different ways in 
rhich sounds can be stored, for 
istance, on record or tape. A 
computer, though, can store 
information only in binary code, and 
sounds, too, have to be coded in binary. 

Most words contain several sounds 
created by the arrangement of the 
letters in the word. In order to speak, 
the computer has to store all the sounds 
' reach word in its memory. 


The easiest way to do this is to break 
the words up into word particles, for 
instance, com-pu-ter. Each word 
particle, for instance, “com", is 
represented by a different piece of 
binary code. The word particles can 

then be put together in lots of different 

tys to make different words. 



SWARM 



In its ROM the computer has a store of 
“word particles”, that is, parts of words 
which can be fitted together to make all 
the words in the computer’s vocabulary. 
The word particles are in binary code, 
along with rules telling the computer how 
to fit them together. Instructions from the 
central processing unit tell the memory 
which word particles to select. They are 
a binary decoder where the binary 
code is translated into an electrical 


current. The strength of the current varies 
continuously and represents the changes 
in the sounds in the words. The current 
then goes to a loudspeaker which vibrates 
to create the correct sound waves for the 
words. Making a machine speak like this 
is called speech synthesis. 


In this game you have to destroy 
enemy spacecraft. You score more 
points if you hit the spacecraft while 
they are attacking. The small yellow 
spacecraft with its two red escorts is 
worth a lot of points, so shoot it doyyn 
as soon as it appears. Do not try to 
follow the purple spacecraft though. 
They fly at acute angles and are 
difficult to hit. Be careful notto stay 
too long in the corners of the screen 
: you are liable to be,trapped there. 


PHOENIX 


In this game you control a spaceship 
at the base of the screen. The game 
has five phases and the aim ofthe 
game is to survive the att: I 

birds in the first four phases so that 
you can destroy the alien spaceship 
and pilot in Ae fifth phase 

In the first and second phases, 
fire at the birds before they break 
out of formation. They are easier to 
I htf'likBthis, although they are not I 

worth so many points. 

In the second phase you can fire I 
more rapidly, so aim at the highest 
concentrations of birds and destroy 

In the third and four A phases, try 
and destroy the eggs before they 
hatch into birds which can drop 
bombs. If an egg hatches, you have 
to destroy the bird by hitting It full’in 
the centre. 

When Ae saucer appears, 
destroy all but one of its guard 
birds, Ifyoudestroyallofthem, a 
newsetappears Thenshootahole 
through Ae protective ring round 
Ae s Ap0Bd through Ae ibottorwof 
the ship, so you can get at the pilot. 
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Playing games with a microcomputer 



























Programs for micros 




Programs from books and 
magazines have to be typed very 
carefully into the computer keyboard. 
This can take a long time and if you 
make any mistakes the computer will 
not run the program until you correct 
them. Typing in programs, though, is a 
good way of getting to know BASIC and 
seeing how programs work. 


The letter A stands for the number of attacks 
| and S for your scot e. Lines lOOand ! lOset A i 

. and Ail :• n it A h-mcnm 1 mo o'lit tl.db i 
computer to display your number of hits on the 

W NUMBER OF HITS-15 1 

1 Lines 150 and 160 make the computer count to 1 

XXX 

<m> 

XXX 

l YOU HIT-15-ALIENS IN 20 ATTACKS i 

1 between 1 and 26 This number gives the 1 

I position for the fighter craft on the screen. 

Lines 180 to 200 make the picture for the alien 

1 fighter craft, 

| Line 210 keeps count of the number of attacks. 1 

Line 220 tells the computer to pick another 
number to give the time that thefightei stayson 

1 hit the fighter in this time. 



















Chess computers 

A chess computer is a dedicated 
computer which is programmed to 
play only chess. People have been 
writing programs for computers to 
play chess since the first electronic 
computers were built in 1940. 
chess computers, though, are more 
powerful and have more memory than 
the scientific computers of forty years 
ago, and some can beat all bu: the 
very best players. 

In fact, people were trying to invent 
a machine which could play chess 
over two hundred years ago, before 
computers were even invented. 

These two pages show the first chess 
machines and some chess computers 
of today. You can find out how a 
computer plays chess over the page. 



Inside a chess computer 






















How computers play chess 


All the information a computer needs 
to play chess is stored in its ROM 
memory. An average chess computer 
has a memory size of about 12Kanda 
very powerful chess computer may 
have about 200K of memory. The 
information in the ROM consists of the 
rules of the game andthewaythe 
pieces move, strategies to follow at 
different stages in the game and book 
openings.* 

The computer chooses each of its 
moves by analyzing a number of the 
possible moves and choosing the best. 
The number of moves the computer 
cam test depends on the size of its 
memory, Even a very powerful chess 
computer cannot test all the 
possibilities, though. There are over 
300 million for the first three moves 



At the start of the game the computer 
loads the positions of all the pieces into its 
RAM. Then, for its first few moves it may 
follow a book opening. When the 
positions of the pieces begin to differ from 
those of the book opening, the computer 
abandons the opening and begins to 
analyze each move. 



Choosing the best move 

To find the best possible move the 
computer examines three or four different 
moves, looking several moves ahead for 
each of them. It gives points to each move 
accordingto how advantageous it is. For 
example, a move which would lead to the 
capture of a Bishop in three moves would 
have a higher point value than one which 
led to the capture of a Pawn. 


Skill level 

The number of moves the computer can 
look ahead is limited by the size of its 
memory. Each move by Black or White is 
called a ply, and a powerful chess 
computer can make a nine ply search. On 
most chess computers you can set the skill 
level at which the computer plays by 
limiting the number of moves it examines. 
‘A book opening is a standard set of moves whit 
Some computers hold over forty different openi 


Cheat function 

This allows you to change sides in 
the middle of a game if the computer 
winning, ofifyoufindtheposition 


you to return the piec 
positions of several moves ago 
' replay them differently. 



Response time' 

The time the computer takes to choose its 
move varies according to which skill level 
it is playing on, and how many moves 
ahead it is looking. When playing at an 
advanced level, some computers can take 
four or five hours to decide their next 
move, or until you tell them to stop. 

i can be followed in the first part of a game. 


Next best move 

With some chess games you can ask the 
computer what its next best move would 
have been, and some will tell you up to 
eight other moves that they were 
considering. Another way of limiting the 
computer’s skill is to instruct it to play its 
second best move, rather than the one 
with the highest point value. 


Computer chess teacher 

Most chess computers can play games 
against themselves and some also have 
the games of famous players stored in 
their memories and can play them for you 
to watch. They can also set you chess 
problems to solve and can indicate how 
the computer would have solved them. 


















Computers on the move 



When you type in a program you have 
to tell the vehicle which direction to go 
(forwards, backwards, left or right) and 
how far to go. Distances are measured 


000 


0SS 


ms 


| Key for correcting mistakes. It wipes out the last instruction 

1 from the computer’s memory. 

Makes the vehicle carry out a short test sequence of 
movements which it holds in its ROM. 

-impute 

check that it r 























How a game is 


Electronic games, arcade games and 
even the games you write for a 
microcomputer are all developed in 
much the same way. First you need an 
idea and a story setting for the game. 
Then you have to translate it into a 
computer program. With a home 
computer you can then type the 
program into your micro, but 
electronic and arcade games have to 
have the program built into their chips 
A game idea may startoffasan 
arcade game, then a hand-held orW< 
version may be developed under 
licence to the original manufacturer. 


The first stage in the development of a 
game is to make a detailed plan of the 
game and work out the rules and scoring 
system. A graphic designer will make 
sketches for the display and the 






Then the test chip, which is called an 
EPROM (Erasable Programmable Read 
Only Memory), is assembled on a printed 
circuit board with the other components 
of the game such as the display and 
player’s controls. 



The game is tested to make sure that the 
circuits on the chip are producing the 
correct patterns of pulses and the 
computer is playing the game correctly. If 
the game is not working perfectly, the 
circuits are checked and altered. 



































































Story of computer games 


The story of computer gamesfs 
closely linked to the story of 
computers themselves. Thefirsi 
electronic computers were made in 
the 1940s. They were vast and not very 
powerful machines. During the next 
twenty years, though, several new 
inventions which led to the silicon 
chip, enabled much smaller, more 
powerful computers to be built. 

The new computers could be used 
to control all sorts of equipment, 
including computer games. The first 
electronic games were made in the 
early 1970s. 



The first electronic computers were vast room¬ 
sized machines. They had very small memories 
and carried out their calculations very slowly 
compared to present-day computers. They 
were invented to help crack enemy codes in 
World War II and track the positions of enemy 
planes from radar reports. 



▲ This is Computer Space, the first 
video arcade game. It was made in 
1971 and the game was a dogfight 
between a flying saucer and a 
spaceship. It had a very simple 
black and white screen picture and 
was housed in a black fibreglass 
case. Computer Space was invented 
by Nolan Bushnell, the man who 
founded Atari which isnowoneof 































Useful games 


Most games are used for 
entertainment only, but computer 
games can be built round real 
situations and used as learning aids. 
Some computer games can also teach 
you a subj ect, such as maths; as you 
play the game. 

The way a computer reproduces all 
the features of a situation is called 
computer simulation. A computer can 
simulate, say, the economy of a 
country, or even a battle, by being 
programmed with real, rather than 
invented data. Here are some types of 
computer games which can be used in 
other ways than just for entertainment. 


Target practice simulation 



simulated landscape and enemy tanks get tracking devices and the computer can 

larger and smaller as the player’s vehicle set target identification problems. 




In this simulation the computer creates a simulated aircraft controls and as he or 
pilot's view of an airport runway. Although she brings the plane in to land, the view 

not strictly a game, it uses some of the from the cockpit changes. Simulations lik< 

same principles to give trainee pilots this are also used to train people to 

flying practice. The pilot has a set of navigate oil tankers and drive cars. 

















Future games 

Within ten years the computer games 
of today will probably seem very basic 
and primitive. The games of the future 
will be faster and more exciting, with 


superbly realistic screen displays. 

These games will contain, 
computers a hundred times more 
powerful and faster than those of today 
and capable of Storing millions of 



pieces of information. Computers like r . 

these will be built by packing more 


and more complicated circuits into a J 
chip of silicon 4 

Here are some of the features wo 
might see in computer games in the ““ 
not too distant future. 

Powerful computers will be able to create 

ftv>mes' 

A TV game with a very large memory will 
be able to reconstruct detailed pictures of 
say, the Battle of Waterloo or a space 
battle, and the players will be able to 
control far more of the details in the 
picture than they can today. 

plillpfSP 

AW £) 

L-_ 4 

In TV sports games you will probably be 
able to control each of your team 
members individually. These games will 
also have electronically synthesized 
voices and the referee will tell you when 
you are offside or given a free kick. 

adventure games infinitely more complex 
than those you can play on a micro today. 
To help the human player there will 
probably be a board and counters to plan 
and keep track of their moves. 

Multiplayer game ► 

At present, most computer / 

games are for only one ortwo M. 

players. More powerful JnU 

able to cope with instructions 

from a number of people 

playing at the same time, LjM 

either as teams against each 

other, or against the atfS/ . 1 

computer. m,, 1 

HuKl-hekl elecnonic games willsUll 
have liquid crystal displays, but they 
will probably be in full colour and will 
be as detailed and realistic as the 
pictures for a TV programme today. 


Long distance game 






























Game variations 


Here are some ideas for different ways 
to play electronic games to make them 
more difficult, or to play them with 
more than one person. Most of these 
ideas will also work on arcade games, 
if you do not mind losing some money. 



In this game you play to survive, not to win 
points. If you are playing against other 
people, the person who survives the 
longest is the winner. If anyone gets too 
good at the game, make them play with 
their hands crossed. 



To make a game more difficult, try 
crossing over your hands, so the hand you 
usually fire with is on the other control. 
This is quite tricky, so play the game on 
the easier skill level first. 



This is the opposite of the survival game. 
The object is to see who can finish the 
game the fastest with the least number of 
points. 



Two-person game 


With two people playing the same game, 
one can be in charge of the firing button 
and the other can move the laser base, or 
whatever controls the game has. 


Alternatively, one person can be in 
charge of all the controls and the other can 
watch the display and tell them what to do. 
You have to have very fast reactions to 
succeed in this game. 



SPACE 
INVADERS 

Lots of people have worked out their 
own strategies for this well known 
game in which you have to destroy 
flying saucers and advancing columns 
of invaders to score points. 

The flying saucers are worth the 
most points, so as soon as one appears, 
you should try to hit it. Each saucer is 
worth anything from 50 to 300 points. 
When you hit a saucer the computer 
picks a random number between 
these two figures for your score. 

While you are waitmg for the 
saucer, try and destroy the two 
outermost columns of invaders. The 
invaders move from side to side across 
the screen and each time they reach 
the edge, they advance down the 
screen towards your laser bases. By 
destroying the outermost columns of 
invaders you increase the time they 
take to reach the edge, so they also 
move down the screen more slowly. 

You should also try and destroy all 
the invaders in one column, so that you 
have a safe place from which to shoot 
at the saucers. If you do not have an 
open column, you have to use one of 
your laser bases as protection. You 
can either hide behind it and dart out 
when you see a saucer, or shoot a hole 
through it and fire at the saucer 
through the hole. 

Each time you destroy all the 
invaders, a new set appears lower 
down the screen. In order to keep the 
game going after the third new set of 
invaders, ignore the flying saucers 
and concentrate on destroying the 
invaders before they reach your laser 
bases. 



STRATOS 




The aim of this game is to destroy 
spaceships and aliens. There are four 
different phases in the game. Here are 
some tips to help you in each phase, 

In the first phase, watch out for three 
spaceships peeling off from the top of 
the screen and try to destroy them. In 
the second phase, stay to the Left of the 
screen, but watch out for stray bombs. 

Play the third phase firing fast. 
Destroy the centre columns of birds 
first, and hit each bird twice to destroy 
it and the aliens it is carrying, Take the 
fourth phase slowly and try to destroy 
blue birds to gain bonus points and 
also to destroy any aliens that maybe 
attacking you from below. 

'^FIELD GOAL 

In this game the aim is to gain points by 
destroying your opponents. You get 
bonus points each time you eliminate a 
complete line of players. Here are 
some other tips for scoring bonus 
points. 

Try and break through the red and 
yellow lines as soon as possible, but 
be ready for the ball returning very 
fast after a breakthrough. Try also to 
hit the footballer as soon as possible 
after he appears. 

When you reach a score of 5,000 you 
receive a bonus ball. This ball attaches 
itself to your "foot" and stays with it 
while you take aim. If you catch this 
ball when it returns, it will again attach 
itself to your foot. If you fail to catch it, it 
will return to normal and bounce off 
your foot as soon as it makes contact, 












































Why computers are good at games 

A computer is a difficult opponent to beat. It never makes mistakes, itnever 
gets tired or loses its concentration and it "thinks" extremely quickly. A 
human player may take the best part of a second to make and carry out a 
decision, say on how to defend a laser base. Each time, the player has to 
recall the rules of the game, judge how to apply them inthis situation, then 
react with their hands. The computer can make a decision and carry it out 



Despite all this, there is still no computer which can beat the very best players at 
chess. This is not due to the limitations of the computer though, but to the design of 
the program worked out by a human computer programmer. The real skill of a 
computer lies in the speed and accuracy with which it can carry out instructions 
given it by human game designers. 


Books about computers 

If you want to find out more about computers, how they work and what they 
can do, here are some suggestions for more books you might like to read. 

Usbome Guide to Computers by Brian Reffin Smith, Usbome 1981 

The Computer Book by Robin Bradbeer, Peter De Bono and Peter Laurie, BBC 1982 

Illustrating Computers by Colin Day and Donald Alcock, Pan 1982 

Introducing Computers by Ron Condon, Macdonald Guidelines 1981 

The Mighty Micro by Christopher Evans, Coronet 1980 

The Challenge of the Chip by W. H. Mayall, HMSO1980 


Computer words 

I BASIC The name of one of the languages used for writing computer programs. The 
I letters stand for Beginner’s All Purpose Symbolic Instruction Code. It is the most 
I popular language for writing programs for a microcomputer. 

Binary A number system based on only two digits: 0 and 1. The code usedby 
I computers is composed of binary numbers. 

I Bug A mistake in a computer program that stops it from working properly. 

I Byte A group of eight binary digits which usually represents one piece of 
I information in computer code. 

Cartridge A plastic case inside which there is a ROM chip which holds all the 
information telling a computer how to play a game. 

Chip Popular name for a silicon chip, a minute slice of silicon containing electrical 
Central processing unit (CPU) The control centre of the computer where all the 

Computer A machine which can process information according to a set of 
instructions it has been given, and store or display the results. 

Computer code The patterns of pulses and no-pulses which represent the Is and Os 
of binary code with which the computer does all its work. 

Dedicated computer A computer programmed at the time of manufacture to do 
certain tasks only. 

Hardware All the physical equipment of a computer, or computer game. The chips, 
printed circuit board, cartridges, etc, but excluding the program. 

Liquid crystal display (LCD) A kind of display often used in hand-held electronic 
games and calculators. It contains liquid crystal which turns black when it receives a 
| pulse of electricity. 

Microprocessor A silicon chip which contains all the parts of a computer and can 
do the work of a computer. 

Printed circuit board A board with the metal tracks for an electrical circuit printed 
on it. The parts of a computer game are usually assembled on a printed circuit board 
and the tracks carry the current between the parts. 

Program A list of instructions for a computer, written in a language the computer 
can understand. In English, the American spelling of program has become standard 
to distinguish it from a TV programme. 

RAM (Random Access Memory) The computer’s temporary memory where 
information is stored while the computer is being used. It is called random access 
because the computer can find any piece of information in this memory without going 
through all the material. 

ROM (Read Only Memory) The computer’s permanent memory where the 
program telling it how to operate is stored. In a computer game the ROM contains the 
program which tells the computer how to play the game. 


Books about microcomputers and programming 

Introduction to Computer Programming by Brian Reffin Smith, Usbome 1982 
Understanding the Micro by Judy Tatchell and Bill Bennett, Usbome 1982 
Illustrating Basic by Donald Alcock, Cambridge University Press 1977 
Computer Spacegames by Daniel Isaaman and Jenny Tyler, Usbome 1982 
Computer Battlegames by Daniel Isaaman and Jenny Tyler, Usbome 1982 
Some computer stores and bookshops also sell books containing games programs 
for microcomputers and most newsagents sell computer magazines which also 
contain listings. Make sure the programs are in the correct language for the 
computer you use. 
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Video creatures answers 


. 11. Worlukfrom 
Wizard of Wor; 12. FusebaU from Tempest; 
13. Mutant from Defender; 14. Galaxian; 

15. Defender; 16. Wizard of Wor; 
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